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Question 1 
(a) Find the Laplace transform of 2)()( btatf  , where a and b are constants.        (Marks 6) 









sF .                                 (Marks 7) 
(c) Find the Laplace transform of ttetf t cossin)( 2 .                                                (Marks 7) 
 
Question 2 
(a) (i) Given that the Laplace transform of )(ty is ʆ )())(( sYty  , show that  the Laplace  
  transform of its derivative = ʆ( )0()())( yssYty  .                                  (Marks 4) 
 (ii) Using the above results for the Laplace transform of a derivative in (i), find the Laplace 
  transform of ).(sin)( 2 tty                                                                        (Marks 4) 












.                      (Marks 5) 
(c) Using the method of Laplace transformation solve the following initial value problem: 
  1if0and10if)()(  ttttyty , 0)0()0(  yy .           (Marks 7) 
 
Question 3 
(a) Find the response function )(ty of the damped mass-spring system represented by the following 
 ODE: 
           ),1(23  tyyy       with 0)0()0(  yy .                                  (Marks 7)       
 
 
(b) Solve the following integral equation: 
 




dytty      .                                                                              (Marks 6) 
 
 
(c) Find the solution of the initial value problem: )(65 tuyyy   with 1)0(,0)0(  yy . 
                                                                                                                                              (Marks 7)     
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(a) Find the values of a and b for which the following function ),( yxu  is harmonic: 
            bxyaxyxu  3),(  
 
and then find its harmonic conjugate ).,( yxv                                                          (Marks 7)    
 
 
(b) (i) Find the path given in the following complex parametric form and sketch it. 
 
                                                2)( itttz   ,  ( 21  t ).                                                 (Marks 3)    
 
 (ii) Find the value of the following integral: 
                               
                                     C zdz





   
 
                along the path C given in (i).                                                                      (Marks 4) 
 
 
(c) Find the value of the following contour integral: 
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Question 5 
(a) Using the ratio test find the centre and radius of convergence of the following power series: 














   .                                                                          (Marks 5) 
 





                                                                                                                      (Marks 5) 
 
(c) The efficiency [%] of seven Voith Francis turbines of runner diameter 2.4 m is measured as 
 given below: 
      91.8   89.1   89.9   92.5   90.7   91.2   91.0 
  Represent these efficiencies by a box plot.                                                           (Marks 5) 
 
(d) In a factory of producing screws, let the event A be “mean screw too slim” and event B be “ 
 “mean crew too short”. Let 1.0)( AP and the conditional probability that a slim screw is also 
 too short be 2.0)/( ABP . Find the probability that a randomly picked up screw from the lot 
 produced will be both too slim and too short.                                                       (Marks 5) 
 
                               
Question 6 
(a) A lot contains 20 defective and 80 nondefective items. Two items are chosen at random, without 
 replacement. What is the probability that both items are defective?                    (Marks 5) 
 
(b) A pressure control apparatus contains 3 electronic tubes. The apparatus will not work unless all 
 tubes are operative. If the probability of failure of each tube during some interval of time is 0.04, 
 what is the corresponding probability of failure of the apparatus?                        (Marks 5) 
 
(c) If the life of ball bearings has the density xkexf 2.0)(  for 0 x  10 and 0 otherwise, what is 
 the value of k? Find the probability P(X5).                                                         (Marks 5)     
 
(d) Find a 95% confidence interval for the percentage of cars on a certain highway that have poorly 
 adjusted breaks, using a random sample of 500 cars stopped at a roadblock on that highway and 
 87 of which had poorly adjusted breaks.                                                                (Marks 5) 
  
